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Based on patent EP 573836 



Abstract (Basic) : EP 573836 A 

The inverter comprises self quenching type semiconductor switching 
elements series connected in each of six arms (101-106) with . smoothing 
capacitors (3a) series connected between the positive (P) and negative 
terminals of the inverter. A series connected anode reactor (4) 
suppresses the ascension rate and overcurrent state of current flowing 
in the switching element to which it is connected. 

Each arm comprises a number (n) of GTO's (la-ln) which are series 
connected. Each GTO has a parallel snubber circuit comprising a diode 
(6a), a capacitor (8a) and feedback diode (2a) connected in series. 
Power is supplied to the gate drive circuits from a DC source (30) 
which derives its input power from energy recovered from the reactor 
and the snubber circuits via a regenerative circuit (10a) . 

ADVANTAGE - Provides high efficiency through reduction in size and 
saving of electrical power in gate driver. 

Dwg.1/12 

Abstract (Equivalent) : EP 573836 B 

An electric power converter comprising: a plurality of reactors 
(4), a plurality of self quenching type switching elements (1), said 
reactors (4) and switching elements being series-connected per one arm. 
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surge-absorbing snubber circuits if. 

switching elements (1) res^ecWvol ! =°nnected in parallel to said 
to respective gates oi Jald s^^tcMA^^^^ '^''l^^ circuits (12) connected 
switching elements to therebr^onJer? I TTV^ ^"'"^"^ ^^^^ 

or convert an AC voltage intj a Sc J^lt. into an AC voltage 

energy accumulated on It least o^e sit lV.'^^T ''''^ recovering 
snubber circuits (6,8), a DC source tsm "^^^ors (4) and said 

to each of said gate dkve circul^^ 12 fn^h"''^^^^"^ electric power 
energy, and a sub power source (U) conLct J • °^ ^^^^ recovered 

source (30) and for supplying electr^oT ."-" P^^^^^^l said DC 
circuits (12), wherein'^eleiJrif Ser inu^nf:* °' ^"""^ ^^^^ 

circuits (12) from said sub power^oirJe n?^ ^^^^ ^^^^ 

Abstract (Equivalent) : us 5424937 A 

Of ^""^Ane^a^^^^^^^ Of reactors and a nu^er 

per one arm, and surge-absorbino snubber '• series-connected 
to the switching elements respectl^Sy^The'sw^^^'^""""'"^ P"^^^-^ 
driven by gate drive circuits connlct^d ^^ ^''^^"=^^"9 circuits are 
switching elements to conve^? DnoJt^i ^^^^''^^''^ ^^^^^ °f the 
into DC voltage. ^ voltage into AC voltage or AC voltage 

The electric power converter fnr«-K=v. v. 
for power accumulated on at least o^r^fH /I^u^"^''^^ recovery appts 
snubber circuits and an appts Jor a^n t °^ ""^^ reactors and the 



i'ntet"«i°;;ji j:^:;^ Sa^; "o?"-""/"'-- H02M-007/12, H02M-007/521 

nie Segment, EPI " (Additional): H02J-007/34, H02M-o67/757 

%°J3-.S^" ''"''-^>- ^12-^01A5, X12-.0,c,B; XI2-.„5«, 



24-Oct-03 



2 



mB*@mfjf a p) (12) ^ 4^ ^ ^ ^ (a) 



J|#5S¥5 -344708 



(5i)inta.» wman fffH'&m^k^ fi mmnmm 

HO 2M 1/08 C S325-5H 

HO 2 J 7/34 90eO-5G 

H0 2M 7/757 9181 -5H 





»H¥4- 150371 


(71)tflKA 


000005108 










(zzmtms 


¥J«4^¥(1992)6^10H 










(72)l8?g« 
























(72)^W« 










^«£l»BArtAlBirr40283« «^^B 








Asif^WBAe^rt 






(72)5!W^ 










^»»Bllt«A^eRr4Q28#i& Mc^^B 








ASSf^^BAlimmrt 






(74)f«lA 


#a± /wii Kii 











(54) mm<D^mi n:fj$ms» 



(57) tasBi 




>-7*>-y-. Kn>7*>ij-treens«ssE*»6WiB#y-h 

iSIBm 3 ©iSiSSiRiMjajfcSjgbTtJfS^y- hffia 

im^m4 ] ©Bt^ai^x-f y^>i^^& i y-^s 

t^->>SgIIXffi©X:^AiIKS«iR^. ttfa^x-fy^^ 4 

s^Ex:^/^•l»l»{c»^^3n«x:^l;^;^:-«IBHIJJ-rs^a 
1912^4 ©sjuastMj^fcSssiUTitia^y- h^fit 



i^ll¥5-3 44 7 08 

m^m 5 3 sf*^ 1 75ss};^ja4 ©<5rn*itc45ViT, 

[000 IJ 
[0 0 0 2] 

©©ftX-fyg-^i^^oy-h^iiga, *4iS|Z2-319 
^afcE«® j;5tCiJ-^' UX3'<£«E«L&S»(C*V»T 

a» BS55 -32449 wm^^mms-imrimkmizmmo 
i 3 fcx:^/^•|BIj^sma£Sle^ffis^£:fr UT^iai»*» sy- 

[0 0 0 31 

E • ^^mmii^^mrit. m^iiAmm&f>n 25k 
sfcv »®;*:«s®y-hi5'->:r7-y-f ux^ (« 

TGTOtUSr) SfflVi^S^, i7-AS0®fi5»»S 
^ftfil 0 0fiifi<(ci5:^. c:©fc«i, GTO®y-h 

K«ig8©«jg*®3ri|©«g^ai;5i e.# J: 3 t-rs t 

:*:«W©STg®itei&^jBEg§a(j. «±So«5g^ 
SfcJf^X-f 5^5^>if^®jg:. *-5VittX'l->y9=^>if 

^*i©«fi:fc:*8S^SI^g?tt§;^j£Ttt, ^Sg§g 
tt^i;i:3ft5*JjgS€&fc*S^ffig©-^^ig 

&tea. ■s-'f ux^oy-hKiMi*tt^'->;f>i^® 
w:^®y-h«i!ra**t!e^iiT»D, zoimmtniG 

T05^A'-fX«adJ;»:lr<;asS^, *-5V»a^@©f8 

BE • ;*:«PS«Ar*»||®«^. 1 7- as 9 ®ii[3»j^ 
1 0 om, Hffirf U i/J^SiS, UKSI^S^itS 0 OH 
z©^«=T. 4. 5kV-3kA »®GTOliB®y- 
^^^^S«A200W^:■rs^:, GTO©i||»«6 0 0ffl 
T?*s*»5, SIS^#:-Cj£JS;^y- hffiSft1l;iitt 1 2 0 
kWt;*:«aiC;ft5. ^©ft:*, ±i2«*S^g®±5{r 

6y- h««s»«:&ffi*t#A sn-s Jjt. G T 



-42— 



3 

[0 0 0 4] ^fsMwawe. ae«i3ii)^^««:X'f y 

[0 0 0 5] 

Ms^fefST^^g:. fe-sv^BgsiauT^ ^;^^fl^rffix:^ 
[0006] 

^fhmamn^. set, ±ia:&j4fcj:ntf. 

[000 7] 



(3) iI$il¥5-3 44 70 8 

4 

VXisr>, 0 1~1 0 6 C«-?-n^n 

gBtSilSJeip^X'f y 9'>5'3S^*t®gc^aia5ijgsig|rs 
nrViS. CCTtt. i|i8l«:X-<-/5=->i>'a*^(Olflfcb 

NHft<ai«8^-e»0, U. V. W»^^^ffl3»cSSR 

$n5=«sjds»?-c»«. p. NSfff-ia»c»a¥«3> 

[0 0 0 8] 7-Al 0 

1-10 6 umi^<r>mfS.f3i(Dxvm<r>iEm<o7~ju i o 

IfcOViTSiWrs. 17-ASr3fcttnfH®GT01 
a~GTO 1 n*tit2?iJ«iK$nT^iS. 4 0 attCTO 
1 a tJ:nJc#iarr-5M5aiHlK£SUv Cl©40alc« 
S-rsiHlKttGTOOjBcfcnt. fiP^4 0 nS-ClE-r^. 
■€■0— o-e*-5 4 0 a®|al^Ofl|^fc-pVi-rfi?3-r-5. 
GTO 1 afCttGTOfc«{tl««8lE©±»*Rlfia«i« 

a? fc, ^''f ^- H 6 a i 3 >-^r >■»}- 8 a ® jt^iJIalK*^ 6 * 
<5X:^nialBRyt»a:J^'f:#— H 2 a*tGTOfcM?U»C 

mm^n^. cr-c, x:?-A'iHiK»GT0»;:siiin3ti-5S 

l»®^^'f:*--H6 atzi>5*>U-8 a®«8l!j{Sta:3>x 

^•y- 9 a ©-Stt^'f :r- H 7 a TEJ^WfiSttT^iKS 
n-5. n >-7=>1}- 9 a ©M^BIhI^IhIK 10a ©A*fiJ 

nvx, -j£oa[«t«£E*ffl:^-r«Dc-Dcn>yx- 

3' 3 0 ©A*^ffllcSi^$n, c<*n ^ 3 0 ©m:^ 
30 my-hKS!l0i»l 2 a©A*ffl»C«ia5Sn-5. 0* 
|BII»1 0a©A:^«l«E», a«», »(fBlrl£©1tii«« 
Eei fcffi-:3j;5lr0^|5IiSl 0 aJtJzDSII^nTVi 
«.fe©t-r-5. 3&tC, y-hK»lHlliSl 2 a©A*flS 
IC»««1«©«|I&«IR1 l«t«lK;Sn%. Iil£lslf»l 0 
a©a}:*j«!lBVit3>5r>-y-3 a©Pl^fcSS?2n5. 
5 a tt«EE*^«lCi>a;§t-e--6fc»©^>J^©tT*5. 

[0 0091 H 2 «H 1 xmvit^mm<D-^mm'po 

m^m^l 0 a ©PSaSra^-r. C:©[5I*t38Sttx:^;Jl/:^^ 
-*PNM©ltS5m)gfc|5l4-rs?5:J6©I5IK-e*D, r 
4ff J:T*UfclHlKttDC-DCn>'A-i5'tliJ«nSM«I 
©EIKT, r©«9T?ait5U*l^?&5RLTVi5. mmz 
Wlf^^m^^t. 3>7'>-y-9 aSmm (Sffiei ) h 

hx. mmi^-i :t- h* 1 4 a , 14b \zmm\zm^\yit 

ifii|f*)cx-f y5^1 3a. 13bSJESfc:t>. 
^ C i: ic J; 0 ^JESS 16a ©— ;*:MfcBa >7=>-y- 1 7 ' 
a i: U 7 h;H 8 a IC J: X^nM GSffiUSS) 
aEtlS. ■?•n*r:J>cfl|T^'-f3^-H l 5 a. 1 SbfcJ: 

50 [ 0 0 1 0 ] H 3 ttH IT?^ Ufc*»M©-^ii*!«t»© 



-43— 



(4) 



^- hmmm^ 1 2 a <Dmm^^.-r. cti%-m<oD c 

H 1 5 c ~ 1 5 f TSjfSU 

^S^^'^f """^^ a»CttPNffiOite!E«ffiSGTOO 
TO 1 a*t>s,->:^;,^5^-,^^^^g 

9 a m±m^l 0 a-^ffl}) -yy^i^.jy^ ^^^^ 

7->"y-3afc:@±3n-5, 

GT01a*t:t>«.S^7,;:;a.^fc 

H U Ti' h^I,4 H 6 a K 7 a -3 



5-344708 



m^nTK 1 0 a^y- hmmmis 1 2 a ©tiw^^Mt 

*B««©J:5*-J*ca»!$^UTt>J;t., ;{c|Sftia 
Sg«it?lJ}C««LT-f-tl^n©Sfi:Jc»5i&&3&Eis- 

^^mm<D-'A, -mff>tmi,m«tfiiZifl^ gt 

»»4)'T?564fSx^;i.:^-S|g^l5fKtd; 0 ^fcg, 
^f^m. ^■OX*;P4:-©-««y-^e»«*tU 

to 01 4] Sfe. T/-HU7^h;t^x:»-niaIK© 

coo 1 53 m4it^mw<Dm<ommm^r^m^<;> 

TO »rigs$J:^S;a:#MSI5asSig l.T-^o*tt t U 

SiftS8-r»iGTO®a?»»*t^Vicr,T.^^(^^(.^ 

C©^i'i-;|.S^^|^^.(jjg^ggj,^^^ H4-ett^ 
i^:x-;i,®iaisS5 0 artfcGTO*t3<SitJ5a^^nT 

;V©ie5yiS:»imfltU mSSS OmttitJOSmSB©^ 

^^©K5 0 af^lc^t.TGTOl a~l cfc^fn-?n 
I^Jt^'-f ^- H 2 a~ 2 c SC^X±/N-IiIS®5''f ^- K 
6a~6c. 3>5*>U-8a~8c*tM?^{cg|a3nT 
X:^A•Ii^K©3>3*>■!J•8a~8c©»|^x*;^ 
^-tei/^ :t- H 7 a ~ 7 c <£;fM.Tn 9 a K 

rXH^iggsi 0 afciai&ns. Bi4fc*tts»maBn 

ill«^©r«wr5. y-hK|»|gKi 2a' a«H 
®K 1 2 a ' tt. y- SKi»@8S 1 2 a Ktt-t^S® 



-44— 



(5) 

7 

[0 0 16] H5«*%?g©ffi©siiSfif?**-r*iHiiiS© 

0 aCDA*ffl3lcaE«Egl 9 aS^tt, ^JSgl 

3>5^>-!}-2 1 aK:3te«U y-hK»lHl!Sl 2 a®X 
AtrS. y-hffiSjlHlill 2a®A*fi!lfc«. 

iSi 1 «>^Sl!t^n'&. z.(Jimm:.^\-i^%mt. n^gi 

»1 0 a©*3l*:^'f 3 a, 1 3 b*t5Sfc:t 

[0 0 17] *^Jfi«9l;:J:n«, y-h®;^i£«tDtfl-r a? 

fr, GTO?&«»«it3^S!iHLfc*-:»:i.-;V*tarteStt 
^CtJiiTfr. ±IBl/«:J;5lctti6ejlSl 

[0 0 18] 06tt*%B^©ffi©*Jg«*^f*I5I»® 

«{8|-r2. 2(:^SBn-r»c©S^2 2 aK:ii[^IC^S 
1 6c§^lKbT'b5-:^®S8^*y-l'*-H6a<i:3 
>x>1?-8 a®filia!;S(C«5«l'r-5. SBESl 6 c®ai:i!7 

:t— H 1 5 g T?fid5UT=» ^t'^IJ- 19c 
L, y-hKKilIIKl 2 a®A:'Ji:-r5. J:©«tfiEfc* 
^Si 6 c ©AA«ili»lcBJ 
ftrr««)EtUTtt> GTO*J^'~>:r7-r*^K^''f 
:t— H6 a-Cn-f/'^X*n5&8&. ^'->:t>LT3> 

7*>ij-8 a*sjftm-r-5N?®*T?*a. jin*H7*fflv> 

TSll?-r«. I^HfiaeiESl 6 cO«<t©B-HttS? -«? 
5. *©fc86, *^tflt?tt^»l 6c««#*j!ft/t 

::^:^A©»*>sy-^m**»«sn^.©-elsl)8«tj«)9tfB so 



!^H¥5-3 447 08 

sfflv>^©ri:?);*:frvim**«#sn.5. ft^fe^ sftsns 

C»JT»iM«ffl©Stt*t&5fc©i:L.T^'^fc*^ Wim 

[0 0 19] ia8i±*^tH®ffi©*Jtw*^-r*@»© 
nmz.^\yx. GTo®it?JScttifi 

®^i-&S5^-r. g] 6 ®Syfi«*tX:h/";i5iKox*;l<'ip— 

«^STr«toHi-r©}c*fu. 2ti:iyfiWT!»ie8ss*ffl 

ViS. ffs.t>%. GTOla ®X:hnil!K®3>5'>1)-8 a 
fcSlKSnfc^flclCl^SSSl 9b*»Alx. ^SSSWA 
S^'f H :/U S? 2 0 b C J; D ^^fiSSUTn 
>-9-2 1 b(C5iSSbT, f—YWmm^X 2 aOA*t 

a«{«S«V»«OT«a«fP±W*i|t&-&. *&v GT 

»Ciii*«tt®SSif*tii5n5®-C. jft<£^©-fe2/h, U-fei^h 

[0 0 2 0] 09 a*»g^®^©5i]SS«^«a^-r*iiK® 
a^i-SI^T?*^. *||J6Wtt. H8©^iS«ltll«SX:^ 
;'?|5IK©x:*i;V:F- *^»E8lT«t 0 m-TBlJST, G T O 

5 0 ettGTOS3iBif[?!lSfiKb&ti?3.-Jl.®«'&S: 
^r. 0»4 0 c~4 0 ettBi;iHlK#|Jtfi-r*S. C® 
^^ICfeVsT. IsJj?S4 0 c~4 0 e®^''f:f-F:rUy 
5^ltff£ai*®iEmTF-a l~a3. ftW«^bl~b3 
3>x>iJ-2 1 cCM^jlcA;^sn. ■e-®x:^;;p^ 
-tt, y-HKKiIiJKl 2a' *:frbTGT0 1a~l 

c®y-h'v^n-?n]gsn5. ' 

[0 0 2 1] **JS0JJCJ:ntf. 08Ta^LfcllJfi«9|fc 

x>U-tCft G T 0*» S ®XS!ElgUl*SMi?!»CA:^3 UTVi 
5©-C. GTOfi>«r*ey-b«*S#-5«^fcifc'«y 

[0 0 2 2] El 1 oii^^mo>i&o>mi&m^m-r^mv& 

:f-H:/Us'5?*»S*mSn&3>T^>-!J-2 1 d~2 1 
fSa^USSfiKb, r®itaai»]a'bfcri>7'>-y-®w^ 
mjEE4y-hffiiiilBFK12a' ®A:;^tLTVi.5Ct-C* 

[0 0 2 3] *iijs«^{cin«. ia9®^jswt[^«i© 

il8Jt*l : 5t^K£-rSi:. x:;*cfi!i©ajE*'!2 0 0 V:«: 
t> 4 ovtca:*. c;®a£Ett, gto®t/ 



—45— 



(6) 



CO 0 2 4] 0 1 1 \t^m0mom&mmT±m^ 

■9-3 a~3 c »cM^JICfi^Snfc»tt5 a~5 ctt^^ffi 
10 0 2 5] |lli»2 3 a~2 3 c «±gETfBifiU&t,CD 

[0 0 2 6] *^jiif!iicj:ntf. ±mm&mmmmm 

>-y-(CJt'</hS;^<i03 >5*>U-«±|a© J; 5 tCGTO 

[0 0 2 7] @1 2fi*^?|®flfi©S|j5g^£^t-igfj5 

<^^^^^»mvxif~hm>nm^±f$viti,t. * 
^mmx}t^ >/^-^<DWimz^ d-t >/N->-3'®itsiE<« 

[0 0 2 8] *SlJg0!|fcj;ntf. ±i2UZ£J:5ty-N 

c«3tu&«t. GTo=s:m&mw.mmvxy~hnM 

[0 02 9] 



i<7 



!f$PI¥5-3 447 0 8 



sr^^e-rsctcjcD, ii[«Eftji©«iarii|i^^^5, 

?>i^^^iomfi:©lss/h$ < -rs r iAtT^s^ 
[0 0 3 0] Sfc, y-hKf!f[5I8©l|iSi:LT, 'J7 

«*&t-^i£js*t^v^&se,, mijstimkiiitvxonf^ 

Co 0 3 1 J wmmitm:f]^mm<om^\z^ 
vxwh^<x^<, -'Amm^m^^^m^, &i^mm 



[01] *5iiw©-^«s^-ra*3Eft8g©^|5rK*| 

[02] *«w®-iijg«sjiti®@rs[aKS3^-r. 
[03] *«W0-5liawt{i©y- hffiair0»$^i-. 

CH4] *?6m<om<omm^?i^'r^m»<m»mm 



[05] 
[06] 



30 



40 



X$>i>. 

[07] meowmmmxib^. 

[0 8] *l6M©«I©|tafiW*«r*|llK©fi|54^«;S0 
[09] 

[01 0] 
0T7*i. 

[01 1] 
0-??*«. 

[01 2] 
0t?*-5, 

1 a~l c 
3, 3 a~ 
6 a 
c, 9 a, 

mK, 1 1 

19 b. 1 



*»W©IS©^3t«S^-r*igK©8j^lljg 
*«W©»®Se3gMS^-r±Iilg5©ggi>«fK 



-GTO (y-hi5'->:i-:7-y-^u;^:?) , 

~6c, 7 a~7 c-^'-f^t-H, 8a~8 
2 1 a~2 1 g-3>7=>tJ-» 1 0 a-EI^ 
•l|-©jtig, 12a, 12 a' -y— 
6a~l6c. 16b' -SBEiS, 19a. 
9e- 



--46— 




-47— 



1 



(9) i|$M3it5-3447 08 



[BI4] [07] 

t 




[05] 

m 5 




—49— 



#SI¥5-3 44 70 8 



me} 

m 6 




mi 2] 

a 12 




T 

—50— 



!t$iB¥5-3 447 0 8 



[BI9] 

m 9 




—51— 



(12) 



#BB¥5-3 44 7 0 8 



II 11 
1 1 




—52— 



